of all cells were GSI-B4 positive; 84 /o of these were basal cells, 7% were unidentified cells, 5% were serous/mucous cells, and 4% were ciliated, brush, or inflammatory cells.
We compared lectin staining patterns to cell population den- which were much longer and wider than the microvilli of other cells but shorter than cilia. These cells also had a lightly stained cytoplasm and a centrally placed nudeus.
Clara cells in the peripheral airways showed a domeshaped protrusion ofthe apical cytoplasm. The staining pattern was recorded as diffuse, apical, supranuclear, or granular (secretory granules).
In the case ofthe GSI-B4 lectin, the cell population density of positive cells was counted in five sites of the conducting airways in six animals using the same morphometric principles as described above for methacrylate sections.
GSI-B4-PAS Staining ofDissociated
Rat Tracheal Epitheial Cells. Rat tracheal epithelial cells were obtained by pronase dissociation as previously described (25) . Briefly, animals were sacrificed by CO2 inhalation. The trachea was cannulated with polyethylene tubing and excised. It was infused with a 1% solution ofpronase (Sigma) in Ham's F-12 medium and was incubated overnight at 4C. The epithelial cells were then flushed out with 
Results

Differential Cell Counts in Five Different
Airway Segments
To serve as a basis for comparison to lectin staining patterns, we first established the relative frequency ofspecific cell types in differ- The staining characteristics of the most common cell types with eight lectins are summarized in Tables 2 and 3 (examples  of GSI- B4 staining are illustrated in Figure 2. ). In every case, control slides, which were incubated either without lectin or without ABC reagent, or with the lectin together with its inhibitory sugar, showed very low levels of background staining.
The data are summarized according to the approximate frequency with which various cell types reacted with different lectins. Because the lectin reactivity of basal, ciliated, and Clara cells was independent ofthe anatomic location, these data were summarized together (' Table 2 ). All basal cells stained strongly with GSI-B4 (Figure 2a ). GSI-B4-reactive basal cells were present in the trachea, the lobar bronchus, and the upper portion of the segmental bronchus, but not in distal parts of the segmental bronchus nor in the bronchioles (Figure 2f ). Almost all basal cells were also weakly reactive with PNA. Most ciliated cells did not stain with any of the lectins tested, except for a small proportion (<3%) which showed apical staining with GSI-B4 ( Figure  2b ). In the terminal bronchioles only, ciliated cells showed faint apical staining with MPA.
Clara cells were consistently positive with MPA(apical cytoplasm). Clara cells in the lower segmental bronchus had a fainter MPA reactivity than those in the terminal bronchioles ( Figure  3) . Occasionally some Clara cells also stained faintly with GSI-B4 (not shown). Unidentified columnar and pyramidal cells which stained with GSI-B4 were observed (Figure 2c ). Brush cells stained with GSI-B4 ( Figure  2d) , WFA, SBA, DBA, HPA, and MPA.
The lectin reactivity of serous/mucous cells is summarized separately in Table 3 according to anatomic location, because Icctin staining of these cells varied among airway segments. The percentage of the total serous/mucous cells stained with a particular lectin varied markedly but tended to be greater in the lobar and segmental bronchi than in the trachea.
In the trachea, only a few serous/mucous cells reacted with GSI-B4 ( Figure  2e) 
Quantitative Studies with GSI-B4
Five airway segments were examined to determine quantitatively the relative frequency of GSI-B4-reactive cells and also the proportion ofspecific morphological cell types staining with GSI-B4 (Figure 4) . All cells identified as basal cells in any of the airway segments were GSI-B4 reactive (compare Figure  1 and Figure 4 ). The proportion of GSI-B4-reactive cells decreased progressively from the proximal trachea (37% ofall cells) to the terminal bronchiole (0%).
In the trachea, the great majority of GSI-B4-reactive cells (84%)
were identified as basal cells. In the lobar bronchus, 72% of GSI-B4-positive cells were basal cells, but in the segmental bronchus only 48% of GSI-B4-positive cells were identifiable as basal cells.
In the trachea, most non-basal GSI-B4-positive cells were undetermined pyramidal and columnar cells, whereas in the lobar and segmental bronchi, these were mostly serous/mucous cells. Thus, the trachea contained the greatest number of GSI-B4-positive cells, most of which were basal cells. More distal airways contained fewer GSI-B4-positive cells and an increasing proportion of GSI-B4positive non-basal cells. An example of GSI-B4-PAS-stained dissociated tracheal cells is shown in Figure  5 , and the results of differential cell counts are given in Figure 4 . Relative frequency of GSI-B4-positive cells in the tracheobronchial epithelium of the rat. Positive cells were counted and identified using GSI-B4stained, B5-G-fixed paraffin sections counterstained with methyl green. Values represent the means obtained from tissues of six rats. The relative frequency and topographical distribution of GSI-B4-positive basal cells were the same as those of basal cells measured using AB-PAS-H-stained 2-Ltm methacrylate sections (see Figure 1) .
SHIMIZU,
NETTESHEIM, MAHLER, RANDELL Figure 5 . GSI-B4-PAS-stained dissociated rat tracheal epithelial cells. Bar = 20 sm.
Discussion
We sought to identify lectins useful as markers for specific types of airway epithelial cells. (26, 27) .
It is possible that vanable reports of lectin reactivity in the literature are attributable to the methods.
We therefore first performed a semiquantitative sunvey to identify cell type-specific staining patterns.
As indicated above,
we knew that GSI-B4 stained principally basal cells, but 5ev- 
